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Abstract 
Background:  Antibiotics are one of the most commonly sold drugs without prescription in the Eastern 
countries because there is no policy to regulate antibiotics use and they are available over the counter.  Irrational 
use of antibiotics leads to unwanted side effects, increase admissions, cost, and increase antimicrobial resistance.  
Antimicrobial resistance on the other hand considered a global problem in the community as well as in hospitals.  
This study thought to evaluate the current patterns of use, knowledge and attitudes of irrational use of antibiotics 
among Saudi population.  Uncovering related factors are important in order to intervene effectively. 
Methods: A convenience sample of 427 participants was interviewed from the community in a semi structured 
interview.  A descriptive comparative cross sectional design was used to investigate patterns, knowledge and 
attitudes of irrational antibiotic use.  The questionnaire included demographics, patterns, knowledge and 
attitudes of antibiotic use.  The questionnaire was developed by the investigator and was piloted and tested for 
validity and reliability. 
Results:  Participants in this study were young, university graduates, 59% females, and 55% were married. 
Results showed inappropriate use of antibiotics for self and family throughout the year. Half of participants 
based their antibiotic use on pharmacist, friend’s advice and previous use.  Majority does not read the antibiotics’ 
instructions and are not aware of possible side effects, or their own allergy to such antibiotic.  In addition there 
was a general unsatisfactory level of knowledge regarding antibiotics use.  Women reported statistical significant 
higher level of knowledge then men.  Further, attitude toward antibiotic use wasn’t that instructive.  
Conclusion and Recommendations: As reflected from young age and highly educated sample in the current 
study, the low level of knowledge and inappropriate pattern regarding antibiotic use constitute a true problem in 
the community.  A number of implications flow from this study, education alone could not be enough to change 
behavior.  There is a basic need to address the attitudes and belief to get benefits of changing a pattern or 
behavior. To bridge the gap between knowledge and attitude toward antibiotic use, a culturally aware health 
education campaigns should reach all the Saudi community.  Further, establishing a medical policy to regulate 
antibiotic use is of great importance.      
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1. Introduction 
Antibiotics are agents that help kill or inhibit bacterial growth.  It is anticipated that antibiotics are widely used 
in the community without prescription (Cars, 2001; Carbon & Bax, 1998). In the Eastern countries, there is no 
fixed policy to regulate antibiotics use, they are available over the counter, and they are one of the most 
commonly sold drugs.  The irrational consumption of antibiotics is high in these countries (Shehadeh, et al., 
2012; Dar-Odeh et al., 2010; Al-Momany et al., 2009).  People expectations for antibiotics are high even in case 
they are not needed which leads to inappropriate use.  Inappropriate use of antibiotics interne leads to unwanted 
side effects, increase admissions, cost and increase antimicrobial resistance (Cizman, 2003; Buke et al., 2003).  
Antimicrobial resistance on the other hand considered a global problem in the community as well as in hospitals 
(Farrell, et al., 2005; WHO, 2000).  This study thought to evaluate the current patterns of use, knowledge and 
attitudes of irrational use of antibiotics among Saudi population.  Uncovering related factors are important in 
order to intervene effectively.  
Significance:  In Saudi Arabia same like most of the Eastern countries, there is no regulation for antibiotics use, 
they are available over the counter and people can buy them from the pharmacy.  Pharmacists do not require 
customers to have a prescription to sell antibiotics.  People from the community come directly to ask about 
specific antibiotic or when they ask advice from pharmacists what type of antibiotic is helpful in some cases and 
in both situations, pharmacists sell the antibiotic. Further, inappropriate antibiotic use in the Saudi community 
not thoroughly researched.  In order to go further step toward improving people awareness and appropriate use 
of antibiotics, this study served as a first step that aimed at  investigating the patterns, knowledge and attitudes 
toward inappropriate antibiotic use among people in the Saudi community 
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2. Methods: 
Sample and setting:  A convenience sample of 427 participants was interviewed in a semi structured interview.  
Sample was recruited from the community (shopping malls, beauty salons, cafeterias, and gyms).  Participants 
were told about the purpose of the study and a written approval was taken.  The interview lasted 10 to 15 
minutes and inclusion criteria was mainly being adult (18 years and older).   
Design:  A descriptive, comparative, cross-sectional design was used to investigate patterns, knowledge and 
attitudes of irrational use of antibiotics.  The study questionnaire included: 
A. Demographic profile (age, gender, education, occupation, marital status, and number of children).   
B. Participants’ medical history; such as presence of chronic illness and taking medication. 
C. Pattern of antibiotic use questionnaire was developed by the investigator after reviewing the related 
literatures and previous research that share the same objectives (Shehadeh, et al. 2012; Buck, et al. 2003; 
Buck, et al. 2005; Cespedes & Larsone, 2006). The questionnaire included the following questions: what 
is/are the most common antibiotic you use, for whom you could use antibiotics without visiting a doctor, in 
which season you use antibiotics the most, what is your reference when you use antibiotics, do you read the 
antibiotic’s instruction before use, do you pay attention to possible side effects of the antibiotic you use, do 
you have drug allergy, and did you ever have allergic test, are you taking any medication for chronic illness, 
and do you have information about possible drug interaction?.  Responses to most of the questions were yes, 
no and don not know.  The 3 questions of name of antibiotic, seasons of using antibiotic, and reference when 
use antibiotics were open ended questions.  Responses for the questions, do you read antibiotics’ 
instructions, and do you pay attention to possible side effects were 3-points Likert scale always, sometimes 
and never.   
D. Knowledge of antibiotics questionnaire was modified from previous works and included 4 questions: What 
are antibiotics, what is the aim of antibiotics, what possible side effects of antibiotics are, and the period of 
antibiotic use.  Knowledge of antibiotic questionnaire has been used widely in an MCQ form (Buck, 2003, 
Buck, et al., 2005; Shehadeh, 2012).  In the present study, antibiotics knowledge questionnaire was open 
ended questions to give the participants a chance to express their own response that reflect their own 
knowledge and to have more variability.  Responses then were categorized and interpreted accordingly. The 
entire study questionnaire was developed in English and was translated into Arabic language.  Pilot testing 
for the questionnaire was done on 30 cases and responses were reviewed before starting data collection.  The 
questionnaire was translated back into English to be entered in SPSS version 16 and the piloted cases were 
not included in the main study.  The questionnaire was reviewed by 2 nursing researchers who have 
experience in the field to ensure validity.   
E. Attitude toward antibiotic use was assessed using the following 2 questions:  Did you ever start antibiotics 
by yourself when you get ill? And do you think frequent inappropriate antibiotic use has any danger? 
Responses for these questions were yes/no. Attitude toward antibiotic use questionnaire was used widely in 
similar previous research (Buke et al. 2003; Mitsi et al., 2005). 
Protection of human subjects: 
Approval to collect data was obtained from authorized personnel.  Investigator explained about the study 
purpose and about voluntary participation and withdrawal.  Eligible participants were asked to sign consent.  
Numbers instead of names were used to obtain data.    
3. Results: 
The demographic profile of the study sample revealed a mean age of 31 (16.7) years old.  56.2% were in the age 
group 18 to 29 years old, and 31.4% were in the age group 30 to 44 years old.   60 % was female and 40% was 
males. 55.3% was married, 41% single and small percentage were either divorced or widowed.  Regarding 
number of children, 33.7% has no children, 39.1% have 1to 3 children, and 27.2% have more than 3 children.  
62.5% of the participants were university graduates, 20.6% graduated from high school, 11% had less than 12 
years of education, and 5.6% was illiterate.  53.5% was not working and 46.5% was working.  The demographic 
characteristics of the study sample are shown in table 1. 
 
Patterns of antibiotic use 
The patterns of antibiotic use questionnaire included many questions, regarding name of antibiotic 36% reported 
that they remember the name of the antibiotic they used to use and 64% reported that they do not remember the 
name of antibiotic they use.  The most commonly reported antibiotics were Augmentin and Amoxicillin.  52.7% 
indicated that they use antibiotics for themselves when they get ill, 2 % for their husbands, 9.3% for children, 
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and 36% for family members (parents, grandparents and siblings) who are taking care of.  61% of the 
participants reported that they use antibiotics mainly in winter, 27% throughout the year, and 12% occasionally 
when they get ill.  Regarding reference when use antibiotics, 47% reported the doctor, 18% pharmacist, 6% 
friends and relatives, 16% own information from previous use, and 13% more than one reference. Regarding 
reading the antibiotics’ instructions, 37.7% reported that they always read the instructions of the antibiotic, 
51.3% reported that they read it sometimes, and 11% indicated that they never read an antibiotics’ instruction.  
49.4% reported that they always pay attention to the side effects of the antibiotics they use, 43.1% reported that 
they pay attention to side effects sometimes, and 7.5% never paid any attention to possible side effects of 
antibiotics.  Regarding allergy, 4 % reported that they have allergy and they know that they have it, 61.4% do not 
have allergy, 34.6% they do not know if they have allergy or not.  When participants were asked if they do 
allergy test before they use antibiotic, 29.3% reported yes and 70.7% reported no. 14% of participants indicated 
that they are taking medications for chronic illness they have, and 86% are not taking any chronic illness 
medication.  Another question asks about information on possible drug interaction for those who are taking 
medications for chronic illness, 13% reported yes they know about possible drug interaction, and 87% reported 
no.  Results of the patterns of antibiotic use are shown in table 2. 
Knowledge of antibiotics 
The knowledge of antibiotic questionnaire included 4 questions.  Regarding definition of antibiotic 73.1% 
reported that they do not know what are antibiotics and 26.9% reported that they know that they are a group of 
medication that kills bacteria and microorganisms. As for the aim of antibiotics use, 13% said that they do not 
know, 4% reported they used for pain, 44% for respiratory problems, 18% for inflammation, and bacterial 
infection, 5% for headache, 9% for injuries, and 7% for gastrointestinal problems.  For side effects of antibiotics, 
76.3% do not know any side effect for antibiotics and 23.7% reported that they know that antibiotics could cause 
skin rash, and fever. Regarding the period of antibiotic use, 7% reported that they stop antibiotic when the bottle 
finished, 51.5% when they feel better, 42% as advised by the doctor.  Knowledge of antibiotic use is presented in 
table 3. 
To test the difference between knowledge between men and women, a non parametric test was done and results 
showed statistical significance.  Women reported higher level of knowledge than men regarding aim of the 
antibiotic (z = -3.34, p = .001**), and the period of antibiotic use (z = -2.70, p = .007**).  The other 2 items on 
the knowledge questionnaire were approaching statistical significance (z = -1.75, p = .08) for side effect of 
antibiotic and (z = -.174, p = .08) for definition of antibiotic.  Results are shown in table 4.  
 
Attitude 
Two questions were used to assess participants’ attitude regarding antibiotic use.  Regarding the first question, 
did you ever start antibiotic by yourself when you get ill? 57% answered yes and 43% answered no.   The second 
question was, do you think frequent inappropriate use of antibiotic has any dangerous?   23.7% reported yes and 
76.3% no.  Attitude toward antibiotic use is shown in table 5. 
4. Discussion:                  
Findings from this study are of considerable concern not only because they expose the improper patterns of 
antibiotics use in the community, but also because they sheds the light on the unsatisfactory level of knowledge 
and unconstructive attitude.  This study revealed that irrational antibiotic use is high (57%) and the pattern of 
antibiotic use cannot be ignored.  A relatively high percentage of participants inappropriately used antibiotics for 
themselves and family, based on their own knowledge, previous use, and advice from pharmacists.  The pattern 
of antibiotic use was throughout the year with high percentage used them during winter.  In addition, majority 
were not aware of possible side effects of antibiotics, or if they are having allergic reaction from antibiotics.  
Further, majority do not read the pamphlet of an antibiotic to get information about possible side effects.  14% of 
participants in this study reported taking medication for chronic illnesses and 76% indicated that they do not 
know about possible drug interactions with antibiotics.    Although, the pattern of antibiotic use was not 
thoroughly studied in previous research the same way it was explored in this study.   Results from this study 
were similar to those of Shehadeh, (2012), Buke et al. (2005), and Cespendes, & Larson (2006) who reported 
high percentages of irrational use of antibiotics in their studies.   Results were also consistent with Mitsi et al. 
(2005) who reported use of antibiotics for medicating self, children and family members.  Pharmacists, previous 
use of antibiotics were the reference of antibiotic use in this study and that was the same like Bakri et al. (2005), 
Reynolds and McKee (2009). 
Reasons why pattern of antibiotic use is improper even with high percentage of educated people in this study is 
not clear.  Culture, age, gender, unawareness, and availability of antibiotics over the counter could play a role.  
Other factors that were not investigated in this study such as health insurance and economical status could be 
also factors.   
Regarding knowledge of antibiotic use, results from current study were consistent with previous studies that 
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recommend the need for improving knowledge and awareness.  Participants reported low knowledge regarding 
all the items on knowledge of antibiotic questionnaire, with women having statistically significant higher level of 
knowledge than men.   This was consistent with other research such as Mitsi et al. (2005), Corbett et al. (2005), 
Cespedes & Larson (2006), Shehadeh et al. (2012), Buck et al. (2005).  Having high level of knowledge among 
women could be due to some reasons.  59.7% of participants in this study were female, university graduates, and 
young age.  It is believable that women in the Eastern culture are more involved in child and family care.  With 
education and younger age, women become more aware of health related information that allows them to 
provide better care for themselves, children and family.   
5. Conclusion and recommendations: 
As reflected from young age and highly educated sample in the current study, the low level of knowledge and 
inappropriate pattern regarding antibiotic use constitute a true problem in the community.  A number of 
implications flow from this study, education alone could not be enough to change behavior.  There is a basic 
need to address the attitude and belief to get benefits of changing pattern or behavior. To bridge the gap between 
knowledge and attitude toward antibiotic use, a culturally aware health education campaigns should reach all the 
Saudi community.  A fixed policy that regulates the antibiotic use is also recommended.  
Limitations 
This study needs to be replicated to include physicians and pharmacists to comprehensively cover the 
phenomena and establish a base for future intervention research.   
Table 1: demographic characteristics of the sample  
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Table 2:  Patterns of antibiotic use among the study sample 
 
 
Table 3:  Knowledge of antibiotic use 
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Table 4:  Knowledge of antibiotic and gender  
 
 
 
Table 5:  Attitude toward antibiotic use 
 
Item           Yes                    No 
              (Number/%) 
Did you ever start antibiotic by yourself when you get ill?        244 (57%)         183 (43%) 
Do you think frequent inappropriate use of antibiotic has any dangerous?        101(23.7%)       326(76.3%) 
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